Identification of Salmonella typhimurium genes responsible for interference with peptide presentation on MHC class I molecules: Deltayej Salmonella mutants induce superior CD8+ T-cell responses.
Salmonella-derived epitopes are presented on MHC molecules by antigen-presenting cells, and both CD4+ and CD8+ T cells participate in protective immunity to Salmonella. Therefore, mechanisms that allow Salmonella to escape specific immune recognition are likely to have evolved in this bacterial pathogen. To identify Salmonella genes, which potentially interfere with the MHC class I (MHC-I) presentation pathway, Tn10d transposon mutagenesis was performed. More than 3000 mutants, statistically covering half of the Salmonella genome, were individually screened for altered peptide presentation by infected macrophages. Two mutants undergoing enhanced antigen presentation by macrophages were identified, carrying a Tn10d insertion in the yej operon. This phenotype was validated by specific inactivation and complementation experiments. In accordance with their enhanced MHC-I presentation phenotype, we showed that (i) specific CD8+ T cells were elicited at a higher level in mice, in response to immunization with yej mutants compared to their parental strain in two different experimental settings; and (ii) yej mutants were superior vaccine carriers for heterologous antigens compared to the parental strain in a tumour model.